X-ray diffraction studies on chromatophore membrane from photosynthetic bacteria. III. Basic structure of the photosynthetic unit and its relation to other bacteriochlorophyll forms.
We have performed X-ray diffraction studies on photosynthetic units of Rhodospirillum rubrum and solubilized *B800 + B890 complex from chromatophores of Chromatium vinosum, to investigate the homology of their molecular structures. The native chromatophores of Chromatium vinosum, which contain other bacteriochlorophyll forms, were examined by an X-ray diffraction technique, in order to assess the interactions between the complexes as well as the molecular structures of the bacteriochlorophyll forms. The subchromatophore particles, solubilized by Triton X-100 from cells of Chromatium vinosum, exhibit a major absorption maximum at 881 nm and a minor one at 804 nm, consisting of bacteriochlorophyll form *B800 + B890. The near-IR absorption spectrum of the particle is very similar to that of chromatophores of Rhodospirillum rubrum although the major absorption maximum is shifted slightly. The X-ray diffraction pattern of the subchromatophore particles is very similar to that of chromatophores of Rhodospirillum rubrum. Thus, the subchromatophore particles are considered to be the "photoreaction unit" of Rhodospirillum rubrum. Since the bacteriochlorophyll form, *B800 + B890, is common in the purple bacteria, it is strongly suggested that the photoreaction unit is the basic and common structure existing in the photosynthetic units of purple bacteria. Chromatium vinosum cells exhibit different near-IR absorption spectra, depending on the culture media and also on the intensity of the illumination during culture. The chromatophores from these cells give different equatorial X-ray diffraction patterns. These patterns are much broader than that of solubilized subchromatophore particles, though they have common features. Thus, the molecular structures in the photosynthetic units are different, depending on their constituent bacteriochlorophyll forms.(ABSTRACT TRUNCATED AT 250 WORDS)